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Study uncovers details of allergic response in asthma patients
By Robin Arnette

According to research performed by NIEHS scientists, an enzyme normally produced in the
body to help fight inflammation, also suppresses allergic responses in asthma patients. The
study, which appeared online Feb. 28 in the American Journal of Respiratory and Critical
Care Medicine, may help researchers understand the development and exacerbation of
asthma.

The research team found that knocking out the enzyme cyclooxygenase-2 (COX-2) in mice, or
treating normal mice with COX-2 inhibitors, led to elevated levels of a special type of helper
immune cell. These immune cells, called T helper type 9 (Th9), are associated with asthma.

Hong Li, Ph.D., is a research fellow in the NIEHS Laboratory of Respiratory Biology and first
author on the report. He and his colleagues tested three groups of mice — normal mice with
functional COX-2 as a control, normal mice that were given COX-2 inhibitors, and mutant
mice that lacked the COX-2 gene. They allowed the mice to become allergic to ovalbumin, the
main protein in egg whites, by exposing them to the protein. The researchers then measured
how many Th9 cells each group made and their levels of COX-2 metabolites.

“The control mice had very few Th9 cells, while the COX-2 inhibited mice and the mice
without the COX-2 gene made double the number of Th9 cells,” Li said. “Our results show
that COX-2 is responsible for suppressing Th9 cell formation.”

As a reinforcement of their findings, the researchers also tested healthy human adults and
asthmatics, and found that the asthma patients had significantly more Th9 cells.

Li explained that although Th9 cells are associated with asthma, they normally help fight
infections. This dichotomy arises because Th9 cells secrete a chemical messenger, or cytokine,
known as interleukin 9 (IL-9), which increases inflammation in the body and leads to the
exacerbation of asthma symptoms.

According to NIEHS Scientific Director Darryl Zeldin, M.D., corresponding author of the
study, the research team was able to pinpoint the key players in the asthma COX-2
mechanism.

“We determined that two of the metabolites of COX-2, prostaglandins E2 and D2, suppress
Th9 cell generation and function,” he said. “Although this information doesn’t provide a cure
for asthma, we hope to use what we’ve learned to help asthma sufferers lessen their
symptoms in the future.”
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